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Defense  Technical  Information  Center 
Bldg.  5,  Cameron  Station 
Alexandria,  Virginia  22304-6145 

Subject;  Transmittal  of  Progress  Report  Entitled,  “In-Situ  Composites  in  the  Aluminum 
Nitride-Alumina  System,”  Under  Contract  No.  N0014-94-C0263,  Subline  Item  No. 
OOOIAD  (QUEST  Proposal  No.  RD224028) 

Dear  Director; 

The  following  is  a  summary  of  our  activities  on  the  subject  contract  between  December  21,  1994 
and  January  19,  1995. 


Task  3.  Sintering  and  Microstructural  Evaiuation 

The  compositions  in  Table  1  were  sintered  as  reported  in  the  previous  progress  report. 

Sintered  dimension  were  measured;  shrinkages  were  calculated.  Densities  were  measured  by  the 
liquid  immersion  technique.  The  results  are  tabulated  in  Table  2  where; 


Wg  =  green  weight 
Wf  =  sintered  weight 
Ws  =  submersed  weight 
Dg  =  green  diameter 
Df  =  sintered  diameter 
tg  =  green  thickness 
tf  =  sintered  thickness 
d  =  density 
wl  =  weight  loss 

The  results  of  X-ray  diffraction  studies  are  given  in  Table  3.  As  predicted  by  the  AIN-AI2O3 
phase  diagram,  the  samples  are  composed  of  AIN  and  AlON  polytype  phases.  However,  the 
presence  of  three  phases  in  two  phase  regions  suggest  that  either  the  AIN-  AI2O3  phase  diagram 
of  McCauley  and  Corbin  is  inaccurate  or  a  one  hour  holding  time  was  inadequate  to  reach  phase 
equilibrium  because  of  the  possibly  exothermic  nature  of  the  AIN-  AI2O3  reactions.  A  complete 
understanding  of  this  issue  is  not  within  the  scope  of  the  Phase  I  and  should  be  pursued  in  a  Phase 
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OFFICE  OF  THE  UNDER  SECRETARY  OF  DEFENSE  (ACQUISITION) 

DEFENSE  TECHNICAL  INFORMATION  CENTER 
CAMERON  STATION 

ALEXANDRIA,  VIRGINIA  22304-6145  Feb  1,  1995 


IN  REPLY 

REFER  TO  DTIC-OCC 


SUBJECT:  Distribution  Statements  on  Technical  Documents 


^^Office  of  the  Chief  of  Naval  Research 
800  north  Quincy  Street 
Arlington,  VA  22217-5000 
Code  A.  Watson 


1.  Reference;  DoD  Directive  5230.24,  Distribution  Statements  on  Technical  Documents, 
18  Mar  87. 

2.  The  Defense  Technical  Information  Center  received  the  enclosed  report  (referenced 
below)  which  is  not  marked  in  accordance  with  the  above  reference. 

Contract  n00014-94-C0263 

"In-Situ  Composites  in  the  aluminum  Nitride-Alumina  system," 


3.  We  request  the  appropriate  distribution  statement  be  assigned  and  the  report  returned 
to  DTIC  within  5  working  days. 

4.  Approved  distribution  statements  are  listed  on  the  reverse  of  this  letter.  If  you  have  any 
questions  regarding  these  statements,  call  DTIC's  Cataloging  Branch,  (703)  274-6837. 


FOR  THE  ADMINISTRATOR; 


1  End 


Chief,  Cataloging  Branch 


FL-171 

Jul93 


DISTRIBUTION  STATEMENT  A: 


APPROVED  FOR  PUBLIC  RELEASE:  DISTRIBUTION  IS  UNLIMITED 
DISTRIBUTION  STATEMENT  B: 

DISTRIBUTION  AUTHORIZED  TO  U.S.  GOVERNMENT  AGENCIES  ONLY; 

(Indicate  Reason  and  Date  Below).  OTHER  REQUESTS  FOR  THIS  DOCUMENT  SHALL  BE  REFERRED 
TO  (Indicate  Controlling  DoD  Office  Below). 

DISTRIBUTION  STATEMENT  C: 

DISTRIBUTION  AUTHORIZED  TO  U.S.  GOVERNMENT  AGENCIES  AND  THEIR  CONTRACTORS; 
(Indicate  Reason  and  Date  Below).  OTHER  REQUESTS  FOR  THIS  DOCUMENT  SHALL  BE  REFERRED 
TO  (Indicate  Controlling  DoD  Office  Below). 

DISTRIBUTION  STATEMENT  D: 


DISTRIBUTION  AUTHORIZED  TO  DOD  AND  U.S.  DOD  CONTRACTORS  ONLY;  (Indicate  Reason 
and  Date  Below).  OTHER  REQUESTS  SHALL  BE  REFERRED  TO  (Indicate  Controlling  DoD  Office  Below). 

DISTRIBUTION  STATEMENT  E: 

DISTRIBUTION  AUTHORIZED  TO  DOD  COMPONENTS  ONLY;  (Indicate  Reason  and  Date  Below). 
OTHER  REQUESTS  SHALL  BE  REFERRED  TO  (Indicate  Controlling  DoD  Office  Below). 

DISTRIBUTION  STATEMENT  F: 


FURTHER  DISSEMINATION  ONLY  AS  DIRECTED  BY  (Indicate  Controlling  DoD  Office  and  Date 
Below)  or  HIGHER  DOD  AUTHORITY. 

DISTRIBUTION  STATEMENT  X: 

DISTRIBUTION  AUTHORIZED  TO  U.S.  GOVERNMENT  AGENCIES  AND  PRIVATE  INDIVIDUALS 
OR  ENTERPRISES  ELIGIBLE  TO  OBTAIN  EXPORT-CONTROLLED  TECHNICAL  DATA  IN  ACCORDANCE 
WITH  DOD  DIRECTIVE  5230.25,  WITHHOLDING  OF  UNCLASSIFIED  TECHNICAL  DATA  FROM  PUBLIC 
DISCLOSURE,  6  Nov  1984  (Indicate  date  of  determination).  CONTROLLING  DOD  OFFICE  IS  (Indicate 
Controlling  DoD  Office). 


The  cited  documents  has  been  reviewed  by  competent  authority  and  the  following  distribution  statement  is 
hereby  authorized.  OmCE  OF  NAVAL  RESEARCH 
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II  program.  Preliminary  microstructural  studies  showed  the  presence  of  fibrous  microstructures  in 
samples  of  compositions  D  and  E.  Further  microstructural  analysis  is  being  carried  out  on 
samples  having  compositions  C,  D,  E,  and  F, 

Based  on  these  results,  we  have  chosen  compositions  D  and  E  for  doping  with  Y2O3,  and 
Y203+Si02.  The  powders  are  being  spray  dried. 


Schedule 

The  program  is  two  weeks  behind  schedule  because  of  the  two  week  holiday  break  at  both 
QUEST  and  the  University  of  Washington.  As  of  January  1,  1995,  40%  of  the  project  budget  had 
been  spent. 

Future  Work 

1.  Finish  microstructural  analysis  on  samples  of  compositions  C,  D,  E,  and  F. 

2.  Finish  spray  drying  doped  D  and  E  compositions. 

3 .  Press  (5x0.6)  cm  disks  of  compositions  D,  E,  and  doped  with  D  and  E. 

4.  Sinter  the  disks  and  prepare  mechanical  test  bars.  Ten  (10)  test  bars  are  planned  from  each 
compositions. 

5.  Prepare  final  report. 


Should  you  have  any  questions  or  comments  regarding  this  report  or  the  program,  please 
contact  me  at  (206)  872-9500. 


Sincerely, 


Ender  Savrun,  Ph.D. 
Senior  Scientist 
Research  Division 
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Table  1  Experimental  Compositions 


1  %  wt 

%  mol 

AIN 

AI2O3 

AIN 

AI2O3 

28.67 

71.33 

50 

50 

B 

32.94 

67.06 

55 

45 

C 

37.61 

62.39 

60 

40 

D 

42.74 

57.26 

65 

35 

E 

69.49 

30.51 

85 

15 

F 

88.42 

11.58 

95 

5 

G 

30.76 

69.24 

52.5 

47.5 
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Table  2  Experimental  Results 
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Table  3  Phase  Compositions  of  Sintered  Samples 


TEMPERATURE 

SAMPLE 

1900°C 

1950°C 

2000°C 

2050°C 

2100°C 

2200°C 

A 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

A1303N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

AI9O3NX27R) 

SE 

M,E 

M,E 

B 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

SE 

M,E 

M,E 

C 

y-AlON 

AI3O3N 

Al903N7(27R) 

NA 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

Al603N4(12H) 

y-AlON 

AI3O3N 

Al903N7(27R) 

Al603N4(12H) 

M,E 

D 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

M,E 

M,E 

M,E 

E 

Al903N7(27R) 

Al703N5(21R) 

y-AlON 

Al903N7(27R) 

Al703N5(21R) 

y-AlON 

Al903N7(27R) 

Al703N5(21R) 

y-AlON 

Al903N7(27R) 

Al703N5(21R) 

Al903N7(27R) 

Al703N5(21R) 

Al903N7(27R) 

Al703N5(21R) 

F 

AIN 

y-AlON 

NA 

Al903N7(27R)  ' 

AIN 

y-AlON 

NA 

AIN 

Ai903N7(27R) 

y-AlON 

AIN 

Al903N7(27R) 

G 

y-AlON 

AI3O3N 

Al903N7(27R) 

y-AlON 

AI3O3N 

Al903N7(27R) 

ill 

y-AlON 

AI3O3N 

Al903N7(27R) 

Flaky 

M,E 

M,E 

NA  =  Not  Analyzed 
=  Molten 
=  Evaporated 
SE  =  Slight  Evaporation 


ES:sh/95RD0308.  fV4H' 


